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1.0 General Nature of the Work 

1.01 Oar broad objective is the extension of knowledge of 
the energetic particles in outer space and of their relationships 
to electric, magnetic, and electromagnetic fields associated with 
the earth, the sun, the moon, the planets, and the interplanetary- 
medium. 

1.02 Primary emphasis is (a) on observational work using a 
wide diversity of instruments of our own design and construction on 
satellites- of the earth and the moon and on planetary and inter- 
planetary spacecraft and (b) on phenomenological analysis and 
inteipretation. 

1.05 Secondary emphasis is (a) on closely related observa- 
tional work by grovind based radio -astronomical and optical tech- 
niques and (b) on basic theoretical problems in plasma physics. 

1.04 Specific fields of current investigation are the 
following : 

(a) All aspects of the energetic particles that are trapped in 
the earth magnetic field and are transiently present in the outer 
magnetosphere including the magneto spheric tail of the earth; and 
of the solar, interplanetary, and terrestrial phenomena that are 
associated with these radiations — solar flares, interplanetary 
magnetic fields and plasmas, aurorae, geomagnetic storms, 
corpuscular heating of the atmosphere, electromagnetic waves and 
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electrostatic fields ("both static and variable) in the magneto- 
sphere, and the ionospheric effects of particle precipitation. 

This field of research was originated to a major extent by this 
laboratory. 

(b) Radio-frequency and soft X-ray emissions from both the 
quiescent and flaring sun and the irrplications thereof on the nature 
of the chromosphere and corona and on the acceleration and emission 
of energetic particles in solar flares. 

(c) Energetic electrons, protons, alpha particles, and heavier 
nuclei emitted by the sun; the interplanetary propagation of these 
particles, including the effects of shock waves and the generation 
of electrostatic and electromagnetic waves in the interplajietary 
medium; and the access of such particles to the earth' s magneto- 
sphere . 

(d) Solar modulation and the heliocentric radial dependence of 
the intensity of galactic cosmic rays. 

(e) In situ measurements of the distribution of energetic 
particles in the magnetospheres of Jupiter, Saturn, Uranus, and 
Neptune . 

(f) Origin and propagation of very low frequency radio waves in 
the earth's magnetosphere and ionosphere. 

(g) Shock waves in the interplanetary medium. 

(h) The theory of. wave phenomena in turbulent plasmas including 
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the interplanetary medium and of the origin of super-thermal 
particles* 

(i) Dekametric radio emissions fixim Jupiter and the relation- 
ships of same to its magnetosphere. 

(j) Electron density distribution in the solar corona by study 
of the annual solar-coronal occultation of the Crab pulsar 

WP 0551 + 21. 

(k) Study of pulsars as an extension of our work on planetary 
magnetospheres. 
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2.0 Currently Active Projects 

2.01 HaT^rkeye I 

Construction and testing of the University of 

lowa/Langley Research Center spacecraft Hawkeye I was completed 

\ 

in April 1974 . It was launched successfully by a five-stage 
Scout from the Western Test Range on 3 June 1974 . The initial 
orbit had a perigee altitude of 470 kilometers (over Antarctica) ^ 
a radial distance to apogee of 20.7 earth radii, an inclination 
to the earth's equator of 89.8 degrees, and a period of 50.5 hours. 
Subsequent solar-lunar perturbations have raised the perigee 
altitude to about 25OO km by December, as expected. The ballistic 
lifetime is estimated as 5. 9 years, before reentry into the 
atmosphere. The radial distance to apogee exceeds the intended 
value (16 earth radii) somewhat, but the greater value improves 
the capability for penetrating into the solar wind for prolonged 
periods of time and has only slight disadvantages with respect 
to other objectives. 

All antennas and booms were deployed successfully and all 
scientific insti^nnents and spacecraft subsystems and systems have 
been operating perfectly for over six months in orbit with one 
exception -- the command circuit for actuating the optical aspect 
device ceased functioning on 6 September 19 / 4 . The loss of this 
element makes the measurement of angular distributions more 
difficult; two alternative systems for roll phase determination 
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are being developed, using data from the scientific instruments 
themselves. 

The satellite carries three basic scientific instruments 

for the investigation of energetic particles and electric and 

magnetic fields associated with the "polar cusp" region of the 

earth's magnetosphere and in the vicinity of the hypothetical 

magnetic neutral point: 

( 

(a) A four-range, three -axis Schonstedt flux- gate magnetometer 

to measure the vector magnetic field. Full scale ranges on each 
axis are as follows: + I50 gammas, + 450 gammas, + 1,500 gammas, 

and + 25,000 gammas -- selectable by ground command. 

(b) A Low-Energy Proton and Electron Differential Electrostatic 
Analyzer (LEPEDEA) to measure the differential energy spectra 

and angular distributions of protons and electrons, separately 
and simultaneously, over the energy range 4 eV to 40,000 eV for 
a wide range of intensities; and a thin window Geiger tube to 
measure the integral intensities of > 40 keV electrons and/or 
> 600 keV protons. 

(c) An ELF-VLF Electric and Magnetic Fields apparatus to study 
the occurrence, characteristics, and origin of naturally occurring 
radio noises and plasma instabilities in the earth's polar magneto- 
sphere and magnetosheath. The electric antenna (l40 ft. tip-to-tip) 
and associated receiver operate over a frequency range 1 Hz to 50 kHz. 
The magnetic antenna (a search coxl magnetometer) and xts associated 
receiver cover the frequency range 1 Hz to 5 kHz. 
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Command and control of the spacecraft are exercised almost 
exclusively from Iowa City via the U. of lowa/OHR North Liberty 
Radio Observatory. NLRO also serves as the principal facility for 
in-*fli^t data acquisition using the 60-ft. antenna there. Data 
are transmitted by microwave link to the Univac 4l8 computers in 
the Physics Building on the campus and reduced to a preliminary 
master science data tape in real time. 

The entire data acquisition and reduction system is operating 
very well and setting a new standard for the efficient and rapid 
handling of data from a satellite. Three preliminary papers on 
scientific results were given at the December 1974 meetings of 
the American Geophysical Union in San Francisco. 

Hawkeye I is the major single project of the laboratory at 
present. 

(Hardware support by the Langley Research Center/NASA) 

(Post-launch data acquisition, spacecraft operations, 
and macro data reduction support by Goddard Space 
Flight Center/NASA and Office of Naval Research) 

(Micro-data reduction, scientific analysis, and pub- 
lication support by Langley Research Center/NASA) 

[Van Allen, Frank, Gurnett, Rogers, Enemark, Ackerson, 

Kurth, Kintner, Craven, Oliven, Randall, Clark, 

Brechwald, Jagnow] 
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2.02 Pioneers 10 and 11 

University of Iowa experiments have obtained detailed 
data on the absolute intensities, energy spectra, and angular dis- 
tributions of energetic electrons and protons in the magnetosphere 
of Jupiter with instruments on the two Ames Research Center/WASA 
spacecraft Pioneers 10 and 11. The first of these flew by Jupiter 
in the prograde sense during November -Dec ember 1973 with a radial 
distance of closest approach of 2.84 on 4 December; the second 
in the retrograde sense during November-December 1974 with a radial 
distance of closest approach of 1.6o on 3 December. These 
missions have provided the first in situ observations of energetic 
particles in the Jovian radiation belts, whose existence was 
established about 15 years ago by observation of non-thermal radio 
emission in the decimetric range. The magnetosphere of Jupiter is 
found to be generally analogous to that of Earth but exhibits 
several distinctive differences: 

(a) An enormous magnetodisc of plasma and energetic particles, 
approximately in the magnetic equatorial plane of the planet, 
with a diameter of about 20 million kilometers (subtends 2° from 
the earth at opposition); 

(b) Far greater intensities of high energy particles trapped 
in the magnetic field of the planet (magnetic moment 1.8 x 10.^ 
times that of Earth); 

(c) Important particle sweeping, and perhaps particle injection, 
effects of the four inner satellites Jill, JII, Jl, and JV; and 
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(d.) Spin-off of energetic particles into the interplanetary 
medim. 

Four major papers on Pioneer 10 results have heen published 
and three more are in rough draft form at present. The most 
recent data from Pioneer 11 are currently under intensive study; 
two preliminary, oral papers on Pioneer 11 observations were 
given at the December 197^ meetings of the American Geophysical 
Union in San Francisco. 

[Van Allen, R. Randall, B. A. Randall, Baker, Thomsen, 

Northrop, Sentman, Goertz, Flindt] 

Measurements of the galactic cosmic ray intensity to over 
5 a.u. have now been analyzed. The radial gradient of intensity of 
protons of energy greater than 80 MeV is 0 + 2^ per a.u. This 
result is forcing a reconsideration of previous theories of this 
effect which have predicted a gradient of the order of +5 to 10^ 
a.u. 

[Van Allen and Thomsen] i 

i 

Other Pioneer lO/ll studies are underway on the propagation 
of solar electrons and protons at great distances from the sun and 
on "spin-off" particles from Jupiter. 

[Flindt and Van Allen] 

The Pioneer 10 data on the distribution of plasma in the 
Jovian magnetosphere as obtained by the Ames Research Center 
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plasma analyzer have heen reduced and interpreted by co-investigators 
at the University of Iowa. 

[Frank and Ackerson] 

(Support by Ames Research Center/NASA) 

2.03 Explorers 33 and 33 

In-fli^t operation of Explorer 35 (in eccentric 
earth orbit) was terminated on 1 November 1971 after 5 years 4 months 
in orbit. 

In-flight operation of Explorer 53 (in lunar orbit) was 
terminated on 24 June 1975 after 5 years 11 months in orbit. 

The body of data from Explorers 55 and 55 continues to be 
a valuable one for study of (a) solar protons, electrons, alpha 
particles, and Z > 2 nuclei, (b) particle bombardment of the moon 
and the production of short-lived radioisotopes in the lunar sur- 
face material, (c) solar X rays and their effects on the earth's 
ionosphere, (d) the magnetospheric tail, (e) shock waves in the 
interplanetary medium and the effect of same on energetic particles, 
(f) access of solar particles into the magnetosphere, and (g) the 
solar-cycle modulation of galactic cosmic ray intensity. 

During the first l4 months of the flight of Pioneer 10, 
Explorer 35 provided basic data on galactic cosmic ray intensity 
at 1 a.u. for comparison with that measured by Pioneer 10 over the 
heliocentric radial range 1.0 to 4.05 a.u. 
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(Data reduction, analysis, and publication since 
1968 supported by OWR) 

[Van Allen, Shawhan, Sarris, Spangler, and 
Randall at University of lov/a; Krimigis at 
Applied Physics Laboratory of Johns Hopkins 
University; Armstrong at University of Kansas; 
Venkatesan at University of Calgary; and 
Venkatarangan at the National Research Council 
of Canada] 


2. o4 Explorer (iMP-l) (1971-019A) 

This 655~puund GSFC/NASA spacecraft was launched on 
15 March I 97 I into an earth orbit with initial inclination 29° > 
perigee altitude 234 km, and apogee, at 51 earth radii. A large 
array of instruments was intended principally for investigation 
of phenomena of the outer magnetosphere. Two University of Iowa 
instruments have yielded very good observations during an extended 
period of data acquisition. These instruments are a high -dynamic 
range set of very low frequency radio receivers and antennae and 
an electrostatic analyzer for the observation of protons and 
electrons in the energy range from a few eV to several tens of 
kiloelectron volts. 

(Support jointly by GSFC/NASA, ONR, and NASA 
Headquarters ) 

[Gurnett, Anderson, and Shaw on VLF Radio 
Experiment] 

[Frank and Yeager on Low Energy Particle 
Experiment] 
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2.05 Small Scientific Satellite (S^-A) 

(Explorer 4-5) ^19T1-09 ^a) 

This GSFC/NASiA satellite was launched at 05^ UT on 
15 November 1971 from the San Marco launching facility (Italian) 
off the coast of Kenya. The initial orbit had an inclination of 
5-5°^ a perigee altitude of about 350 km^ a radial distance to 
apogee of 7-3 Rg (earth radii and a period of 8.^6 hours. 

The principal objective of this mission is to study the physics of 
the terrestrial 3dng current and magnetic storms. One of the instru- 
ments on board was developed by the VLF radio group at the University 
of Iowa in collaboration with corresponding groups at the University 
of Minnesota and the Goddard ^ace Flight Center. This instrument 
performed properly throughout the mission. A number of important 
new results on the plasmasphere of the earth have been obtained. 
Analysis is continuing. 

(Support by GSFC/NASA) 

[Gurnett, Anderson, and Shaw] 

2.06 British-American Near Earth Satellite 
(UK-4)'(Ariel ~4) (l971-109A) 

This satellite was launched on a 4-stage Scout vehicle 
from Vandenburg Air Force Base in California at 20:47 NT on 
11 December 1971- The initial orbit had perigee altitude of 472 km, 
apogee altitude of 5&7 hm, inclination of 85 ° , and period of 95-5 


minutes. 
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Low energy particle measurements were made with an 
electrostatic analyzer system similar to that oil Injun V. Emphasis 
is on the measurement of angular distributions of trapped and 
precipitating particles in the auroral zone. 

A good body of flight data is now in hand. Two papers have 
been published. Cooperative work with British imvestigators hav- 
ing other experiments on UK-4 is proving to be fruitful. 

(Support by GSFC/WASA and NASA Headquarters) 

[Frank and Craven] 

2.07 Explorer 47 (IMP-H) (1972-73A) 

This GSFC/naSA satellite of the earth was launched 
on 23 Septejiiher 1972 into a near-circular orbit of inclination 17° 
and radius about 55 Rg (earth radii). It carries a University of 
Iowa electrostatic analyzer for low energy particle measurements in 
the outer magnetosphere in the raagnetotail^ and in the inter- 
planetary medium. Emphasis is on accurate spectra and angular 
distributions of both protons and electrons, 

(Support by GSFC/NASA) 

[Frank et al. ] 

2.08 Explorer 30 (IMP-J) (1973 ~78 a) 

This 817 Ih. GSFC/WASA satellite was launched on 
26 October 1973 into an orbit with inclination 28° 2 radial dis- 
tances to perigee and apogee 23.8 and 46.4 R ^ respectively,, and 

ill 
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period 12.2 days. This saielllie carries VLF radio receivers and 
electrostatic particle analyzers from the University of Iowa. A 
large body of high quality data from both sets of experiments has 
been acquired, with operations continuing at the present date of 
writing. 

(Support by GSFC/WASA) 

[Frank et al. on electrostatic analyzers] 

[Gurnett et al. on VLF radio receivers] 

2.09 German American Solar Probe 



This interplanetary spacecraft was launched success- 
fully at the Kennedy Space Center on 10 December 1974 by a Titan 
Centaur vehicle. The heliocentric trajectory is near the ecliptic 
plane with perihelion at 0.5 a.u. from the sun. The spacecraft 
will .pass throu^ perihelion on I 5 March 1975. The principal 
scientific purposes of this mission are study of particle and field 
phenomena in the interplanetary medium at distances closer to the 
sun than have been reached previously. (The perihelion of Mariner 10 ’s 
orbit is approximately at the orbit of Mercury at 0.59 a.u.) One of 
the three American instruments on HELIOS is the University of Iowa 
plasma-radio wave receiver (10 Hz to I 5 kHz). 

Based on early quick-look data these receivers are operating 
satisfactorily. However, one of the two deployable, electric 
antenna on the spacecraft has jammed in the partly extended state 
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and is grounded to the spacecraft. This fault degrades the plasma- 
wave experiment substantially because of loss of sensitivity, and a 
destructive level of E. M. R. from the spacecraft in certain frequency 
ranges (lower frequencies). Complete checkout and assessment of the 
problem have not been completed. Work-arounds are being developed 
to rescue as much of the capability of the experiment as possible. 

A second HELIOS launch is planned for late 19/ 5* 

(Support by GSFC/HASA) 

[ Gurnet t, Anderson, Odem, and Clark] 

2.10 International Sun Earth Explorer 

Two University of Iowa experiments were selected for 

this "mother-daughter" magnet ospheric mission (formerly called 

International Magnetospheric Explorers ) . Launch is planned for 

19/7 The two spacecraft in this mission will be placed in 

essentially identical orbits with active stationkeeping to maintain 

the desired physical separation. The special objective of ISEE is 

to separate spatial from temporal variations in transient magneto - 

spheric phenomena. Following a year of detailed scientific and 

instrumental definition work, both sets of instruments are now in 

the early stages of construction. 

(Developmental support by OUR and. NASA Head- 
quarters ) 

(Hardware support by GSFC/HASA) 

[Low energy particle experiment — Frank et al. ] 

[Plasma -wave experiment — Gurnett et al. ] 
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2.11 Mariner Jupiter/Saturn 

The University of Iowa is a member of the plasma -wave 

team for an experiment on this planetary fly-by mission. Two 

missions are planned with laiinches in August-September 1977$ fly-bys 

of Jupiter j April-May 1979; and fly-bys of Saturn, February-May 

1981 . The plasma wave instrument is being designed and built at 

the University of Iowa. The present stage of the work is that of 

detailed circuit design and breadboard testing, 

(Developmental support by ONR and NASA Head- 
quarters) 

(Hardware support by Jet Propulsion Laboratory/NASA) 

[Gurnett, R. Randall, and Clark] 

2.12 Electron Density in the Solar Corona 

The occultation of the Crab pulsar HP 0551 + 21 by 
the solar corona (closest approach of line-of-sight to center of 
the sun: 5 solar radii) has been observed in mid- June of five 

successive years 1969 ^ 1970, 1971^ 1972, and 1975 at the Arecibo 
Radio Obseiwatory at three different radio frequencies (ill. 5^ 

196 . 5^ and 450.0 MHz). The observations of dispersion measure as 
a function of time as the occultation proceeds yield absolute values 
of coronal electron density over the range 5 to 20 solar radii in 
an entirely new way and with much improved accuracy over previous 
values. Results from the 1969 , 1970, 1971^ and 1972 occultations 
have been published. A paper on the 1975 results is nearly 
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completed. There has been a marked change in the coronal pattern 
over the period of successive observations, presumably connected 
with the cycle of solar activity. 

(Support by ONR, NSF, and NASA Headquarters) 

[Rankin and Weisberg] 

2.15 Theory 

Theoretical studies are continuing on the propagation 
of solar protons, alpha particles, and electrons in interplanetary 
space; on the emission of X rays and radio noise by the sun; on 
the generation and propagation of very low frequency radio waves in 
the magnetosphere and on the relationship of such waves to particle 
acceleration, diffusion, and precipitation; on shock waves in the 
interplanetary medium; and on the radiation belts of Jupiter and 
Saturn. 

(Support by ONR and NASA Headquarters) 

[Gurnett, Shawhan, Van Allen, Goertz, and Sarris] 

2. l4 Solar Radio Noise 

Solar radio noise at 1-95 cm is being observed 
routinely by a radiometer-polarimeter at the North Liberty Radio 
Observatory. Observations are also being made with the 6o ft. 
dish at 156 MHz at selected times and with a I 5 km baseline 
interferometer. 

(Support by ONR) 

[ Shawhan and Chen] 
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2 . 15 Very-Long- Baseline Radio- Interferometry 

A program of VLBI observations is being developed at 
HLEO in collaboration with Iowa State University/AmeSj, NOAA/Boulder, 
GSFC, and the National Radio Observatory in Greenbank, West 
Virginia. In contrast to most other VLBI experiments, a low fre- 
< 5 [uency, 26. 5 MHz, has been selected in order to study the 
dekametric emissions from Jupiter and the structure of the inter- 
planetary plasma and to search for dekametric emissions from 
Saturn. 

(Support by NASA, NOAA, and NSF) 

[Shawhan, Cronyn et al. ] 

2. l6 Large Area Radio Interferometer 

During 1972-74 the University of Iowa collaborated 
with NOAA/Boulder and GSFC in constructing the largest area 
radio interferometer in the northern hemisphere. Both area and 
angular resolution exceed those of the' Arecibo facility. The 
array is located at Clark Lake, California. The operating fre- 
quency is 54 MHz. An intensive program of observations is underway. 
Objectives of this array are to study the propagation of solar 
wind streams through interplanetary space (via interplanetary 
scintillation of compact radio sources ) j to observe dekametric 
radio emissions from Jupiter; and to search for dekametric radio 
emissions from Saturn. 

(Support by NASA, NSF, GSFC/NASA, and NOAA) 

[Shawhan, Cronyn, Erskine, Benson et al.] 
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•2. 17 Hawkey e II Proposal 

After several months of work during the sujianer and 
autumn a major proposal was submitted to NASA on 5 November 1974 
for a Hawkeye/Auroral Physics Explorer mission. 

This proposal describes plans for the design, constmiction, 
testing, and launch of a spacecraft and a full complement of 
scientific instruments, together with the reduction and analysis 
of fli^t data and the publication of results therefrom. The 
scientific objectives are to advance the \inder standing of the 
complex plasma physical phenomena in the earth’s magnetosphere 
that cause the acceleration of charged particles and the production 
of the polar aurorae. Comprehensive measurements of basic plasma 
parameters will be made point ~by~point along the orbit; in addition, 
broad scale imaging of the auroral emission in the upper atmosphere 
will be done and the two bodies of data will be combined in a com- 
posite interpretation. 

For these purposes a closely integrated set of eight scien- 
tific instruments is proposed. It is found feasible to incorporate 
this set of instruments within a spacecraft of gross mass 47-5 kg. 
Such a spacecraft can be launched by a four-stage Scout vehicle 
from the Western Test Range into the desired orbit about the earth 
having the initial parameters a = 2,5086 R , e = 0. 58125 , i = 75“ , 

U)^ == 225 % p = 5.595 hours. 


20 


The proposal is currently under review hy NASA Headquarters. 
A preliminary assessment is expected by l^rch 1975* If this 
program is approved, it will become the major developmental work of 
the laboratory for a number of years. A lavmch in late 197^ is 
envisioned. A major effort has been made in developing a new type 
of sensitive spot-scanning camera for broad scale imaging of 
auroral emissions and other low-light -level emissions in selected 
wavelength bands from the earth’s atmosphere. It is believed that 
this scheme may have much wider applicability, including planetary 
imaging. 

(Developmental support by ONR and NASA Headquarters) 

[Van Allen, Frank, Gurnett, Shawhan, Enemark, 

Craven, Ackerson, Carpenter, Brechwald, Rogers, 

R. Randall, B. A. Randall, Jagnow, Anderson, and 
France, all of the University of Iowa; Hanson, 

Hoffman, Lippincott, and Zuccaro of the University 
of Texas, Dallas; and Carovlllano and Eather of 
Boston College] 


/ 
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5.0 Senior AcadeMc Staff in Space Physics 

[l October 197 


Van Allen, James A, 

Frank, Louis A. 
Gurnet t, Donald A. 
Heacock, R. K, 
Shawhanj S . D . 

Acker SOU;, Kent L. 

Craven, John D. 

Oliven, Melvin N. 

Randall, Bruce A. 


Carver Professor of Physics and Head 
of Department of Physics and Astronomy 

Professor of Physics 

Professor of Physics 

Visiting Research Scientist 

Associate Professor of Physics 

Assistant Research Scientist 
[Research Associate] 

Assistant Research Scientist 
[Research Associate] 

Assistant Research Scientist 
[Research Associate] 

Assistant Research Scientist 


Also in closely related work 
(astronomy and plasma physics) 


Montgomery, David C. 
Khorr, Georg 
Her shkowi t z , Ho ah 

Joyce , Glenn R. 

Heff, John S. 

Fix, John D. 

Goertz, C. K. 


Professor of Physics 

Professor of Physics 

Associate Professor of Physics 
[On leave 

Associate Professor of Physics 
[On leave 19rf4-T5] 

Associate Professor of Astronomy 

Associate Professor of Astronomy 

Assistant Professor of Physics 



22 


Senior Academic 
Salu, Yehuda 
Kintner, Paul M. 
Kodriguez , Paul 


Staff in Closely Related Work (continued) 


Assistant Research Scientist 
[Research Associate] 

Research Investigator 
[Research Associate] 

Research Investigator 
[Research Associate] 
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4,0 Senior Engineering and Administrative Staff 

[1 October 197^] 


Enemark, Donald C. 

Adjunct Associate Processor 

Brechwald, Robert L, 

Manager, Systems and Programming 

Rogers, John E. 

Senior Engineer [Project Manager] 

Robertson, Thomas D. 

Contracts Administrator 

Yeager, David M. 

Senior Research Assistant 

Anderson, Roger R. 

Research Assistant III 

Owens , Harry 

Research Assistant III 

Oden, Dan 

Engineer IV 

Randall, Roger F. 

Engineer IV 

Anderson, R. D. 

Engineer III 

Bakier, Keith R. 

Engineer III 

Clark, Scott A. 

Engineer III 

English, Michael 

Engineer III 

Jagnow, Paul G. 

Engineer III 

Kruse, Elwood A. 

Engineer III [R and QA] 

Freund, Edmund A. 

Supervisor, Technical Services 
[Departmental Machine Shop] 

Robison, Evelyn D. 

Project Assistant 
[Supervisor of Publications] 

Davison, W. Rollin 

Computer Operations Manager 

Dunlavy, D. David 

Engineer II: Station Manager, 

North Liberty Radio Observatory 

Fliehler, Robert 

Engineer I: Hawkeye Magnetometer 

France, Richard J. 

Senior Program Analyst 
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Jmior Academic Staff in Space Physics [1 Octo'ber 157’^] 


All of those listed below are graduate students, engaged in research in space physics. 

Appointment ' Principal Research Project 


Anderson, Roger R. 

Research 

Assistant III 

Baker, Daniel H. 

NSF Fellow and 
Research Assistant 

Baumback, Mark M. 

•Research 

Assistant ^ 

Benson, John C. 

Research 

Assistant 

Callahan, Timothy J. 

Research 

Assistant 

Chen, Henry Sha-Lin 

Teaching 

Assistant 

Erskine, Fred T. 

Research 

Assistant 

Flindt, Herbert R. 

Graduate 

Student 

Green, James L. 

Graduate 

Computer 

Student and 
Operator 

Kurth, William S. 

Research 

Assistant 

Lee,' James A. 

Research 

Assistant 

Pesses, Mark E. 

Research 

Assistant 

Saflekos, Nicolaos A. 

Research 

Assistant 


VLF Radio (S^-A) 

Pioneer lO/ll 
VLF Radio (IMP-J) 

Large Area Radio Interferometer 

IMP-J, UK-4, Mass-Energy Analyzers for 
Low Energy Particles 

Solar Radio Emissions 

Large Area Radio Interferometer 

Pioneer 10 

VLF Radio (HAWKEYE) 

Electrostatic Analyzers 
Spacecraft Trajectories 

Diffusion of Particles in the Magnetosphere 
(Theoretical) 




Sentman, Davis D. 
Scott, Janet L. 

Shaw, Robert R. 
Spangler, Steven R. 
Thomsen, Michelle H. 
Weisberg, Joel M. 
Yeager, David M. 


Research Assistant 
Graduate Assistant 

Research Assistant 

Research Assistant and 
Link Foundation Fellow 

Teaching Assistant 

Senior Research 
Assistant 



Pioneer lO/ll 
Pioneer 10/ 11 
VLF Radio (IMP-I) 

Flare Stars 
Pioneer lO/ll 

Pulsar Study of Solar Corona 
(Arecibo) 

Magnetospheric Particles 
(UK-4, IMP-I, H, and J) 
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6 . 0 Research Reports and Pablicatlons 
in Space Physics 

1 September 1973 — 1 October 1974 


*JOE L. LUTHEY and DAVID B. BEARD 

Analysis of the Jovian Electron Radiation Belts 

I. The Electron Energy and Number Densities of the 
Jovian Radiation Belt 

Astrophys. ■ J« , l 8 ^, 67 1 - 67 8 , 1975 

*DAVID B. BEARD and JOE L. LUTHEY 

Analysis of the Jovian Electron Radiation Belts 

II. Observations of the Deciinetric Radiation 
Astrophys. J. , l85 , 679 - 689 , 1975 

J- A. VAN ALLEN 

Heliocentric Radial Dependence of Galactic Cosmic Ray 
Intensity To and Beyond 5*5 A. U. 

15 th International Cosmic Ray Conference Papers ^ Vol. 2, 
pp. 750-1 ^-750-6, 1973 , 

D. B. BEARD and J. L. LUTHEY 

The Source and Structure of the Jovian Radiation Belt 
Planet. Space Science , 21 , 1595-1699, 1975 

CHARLES P. CATALANO and JAMES A. VAN ALLEN 

Height Distribution and Directionality of 2 - 12 A 
X-Ray Flare Emission in the Solar Atmosphere 
Astrophys . J. , 185 , 555-5^9, 1975 

JOE L. LUTHEY 

Possibility of Saturnian Synchrotron Radiation 
Icarus ) 20, 125-1557 1975 

ROGER D. ANDERSON 

Telescopic Booms for the HAWKEYE Spacecraft 
NASA Technical Memorandum X-2954, 59”68, 1975 
FStiT Aerospace Mechanisms Symposium, Langley 
Research Center, Hampton, Virginia, 

October I 8 -I 9 , 1975] 


*Not included in report of 7 November 1975; information not then 
available . 
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DANIEL W. SWIFT and DONALD A. GUENETT 

Direct Comparison Between Satellite Electric Field 
Measurements and the Visual Aurora 
J. Geophys. Res> , J8, 7306-7515, 1973 

D. A. GURWETT and R. R. SHAW ' 

Electromagnetic Radiation Trapped in the Magnetosphere 
Above the Plasma Frequency 
J. Geophys. Res- , 78, 8l36-8l49, 1973 

JAMES A. VAN ALLEN 

The Trip to Jupiter 

Bulletin of The Atomic Scientists , pp . 52- 5^ 

[December 1975] 

STANLEY D. SHAMAN^, DONALD A. GURNETT^ RICHARD F* HUBBARD, 
and GLENN JOYCE 

lo Accelerated Electrons: Predictions for Pioneers 10 

and 11 

Science, l82, 1348-1350, 1973 

STANLEY D. SHAWHAN, RICHARD F. HUBBARD, GLENN OYCE, and 
DONALD A. GURNETT 

Sheath Acceleration of Photoelectrons by Jupiter’s 
Satellite lo 

R. J. L. Grard (ed. ), Photon and Particle Interactions 
with Surfaces in Space , pp. 4o^4i5 ~[D. R^del Publishing 
Company, Dodrecht -Holland] 

J. A. VAN ALLEN, D. N. BAKER, B. A. RANDALL, M. F. THOMSEN, 

D. D. SENTMAN, and H. R. FLINDT 

Energetic Electrons in the lyiagnetosphere of Jupiter 
Science , l83, 309-311, 1974 

J. A. VAN ALLEN, P. VENKATARANGAN, and D. VENKATESAN 

Variability of Intensity Ratios of H to He and He to 
Z ^ 3 Ions in Solar Energetic Particle Events 
J. Geophys. Res. , 79, 1-8, 1974 

WILLIAM W. L. TAYLOR and STANLEY D. SHAWHAN 

A Test of Incoherent Cerenkov Radiation for VLF Hiss 
and Other Magnetospheric Emissions 
J. Geophys. Res. , 79, 105-117, 1974 

RICHARD F, HUBBARD, STANLEY D. SHAWHAN, and GLENN JOYCE 
lo as an Emitter of 100 keV Electrons 
J. Geophys. Res., 79, 920-928, 1974 
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DAVIS D. SENTMAW and STANLEY D. SHAWHAN 

A Search for 5 Min Periodic Structure in Solar 2 cm 
Emission 

Solar Physics » 3^, 83-105, 1974 

D. A. GURNETT and L. A. FRANK 

Thermal and Suprathermal Plasma Densities in the Outer 
Magnetosphere 

J. Geophys, Res» , 79, 2555-2361, 1974 

STEVEN R. SPANGLER and STANLEY D. SHAWHAN 

Short Duration Solar Microwave Bursts and Associated 

Soft X-Ray Emission 

Solar Physics, 37, 189-205, 1974 

D. A. GURWETT and S. -I. AKASOFU 

Electric and Magnetic Ohs citations During a Substorm 

on February 24, 1970 

J-_ Geophys. Res. , 7^, 5197-5200, I974 

JAMES A. VAN ALLEN and ROGER F. RANDALL 

Jupiter's Magnetosphere as Observed with Pioneer 10 
Astronautics and Aeronautics, July/ August 19/4, pp. 14-21 

J- A. VAN ALLEN, D. N. BAKER, B. A. RANDALL, D. D. SEINTMAN, 

C, K. GOERTZ, T- G. NORTHROP, M. F. THOMSEN, and 
T. J. BIRMINGHAM 

The Magnetosphere of Jupiter as Observed with Pioneer 10. 

1. Instrument and Principal Findings 

2. Nonrigid Rotation of the Magnetodisc 

5. Jovian Synchrotron Radiation at 10.4 cm as 
Deduced from Observed Electron Fluxes 
J. Geophys. Res. , 79, 3559-5587, 1974 

J. H. WOLFE, J. D. MIHALOV, H. R. COLLARD, D. D. McKiBBIN, 

L. A. FRANK, and D. S. INTRILI GATOR 

Pioneer 10 Observations of the Solar Wind Interaction 

with Jupiter 

J. Geophys. Res. , 79, 3489-5500, 1974 

F. L. SCARF, L. A. FRANK, K. L, ACKERSON, and R. P. LEPPING 
Plasma Wave Turbulence at Distant Crossings of the 
Plasma Sheet Boundaries and the Neutral Sheet 
Geophys. Res. Letters . 1, I89-I92, I974 
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E. T. SARRIS and J. A. VAN ALLEN 

Effects of Inte 27 planetary Shock Waves on Energetic 

Charged Particles 

J. Geophys. Res. , 19Jh [in press] 

DONALD A. GURNETT 

The Earth as a .Radio Source: Terrestrial Kilometric 

Radiation 

J* Geophys. Res. , 197^ [in press] 

PAITL RODRIGUEZ and DONALD A. GURNETT 

Electrostatic and Electromagnetic Turbulence Associated 

with the Earth's Bow Shock 

J. Geophys. Res« [Accepted for Publication] 

MICHELLE P. THOMSEN 

Heliocentric Cosmic Ray Gradient 1,0-4. 1 A.U. 

Proceedings y Third Solar Wind Conference^, Asilomar 
Conference Grounds, tfeirch 25~29^ 197^ 

EMMANUEL T. SARRIS 

On the Acceleration of Cosmic Rays 
Submitted for publication to Astrophys . J. 

B. A. RANDALL 

Pioneer X: Observations of Energetic Electrons in the 

Jovian Magnetosphere 

Proceedings , Neil Brice Memorial Symposium on 
Magnetospheres, Frascati, Italy, May 28 through June 1, 1974 

STANLEY D. SHAWHAN, CHRISTOPH K. GOERTZ, RICHARD F. HUBBARD, 

DONALD A. GURNETT, and GLENN JOYCE 
lo-Accelerated Electrons and Ions 

Proceedings , Neil Brice Symposium on ’’The Magnetospheres 
of the Earth and Jupiter", Frascati, Italy, 28-31 May 1974 

DAVIS D, SENTMAN 

Basic Elements of Power Spectral Analysis 
U. of Iowa 74-5 

JOHN M. BENSON and STANLEY D. SHAWHAN 

Characteristics of the NLRO l8.5 Meter Parabolic Antenna 
at 400 MHz 
U. of Iowa 74-12 

J. D. CRAVEN and L. A. PRANK 

Observations of Angular Distributions of Low-Energy 
Electron Intensities Over the Auroral Zones with 
Ariel 4 

U, of Iowa 7'4~50 

[Presented at the Royal Society Discussion Meeting on 
Scientific Results from the Prosper© and Ariel-4 
Satellites, January 1974. ] 
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7-0 Research Reports and Publications 
in Related Fields 

1 September 1973 -- 1 October 1974 


A. PLASMA PHYSICS 


GEORG KNORR 

Plasma Simulation with Pew Particles 
J. Computational Phys.^ 15 , I 65 -I 80 , I 975 

GEORG KNORR and MAGDI SHOUCRI 

Plasma Simulation as Eigenvalue Problem 
J. Computational Fhys. , l4, 1-7, 1974 

MAGDI SHOUCRI and GEORG KNORR 

Numerical Integration of the Vlasov Equation 
J, Computational Phys., I4 , 84-92, I 974 

G. JOYCE, D. MONTGOMERY, and M. EMERY 

Electric Field Correlations in the Guiding-Center 
Plasma 

Phys. Fluids , 17 , 110-115, 1974 
CHARLES E. SEYLER, JR. 

Partition Function for a Two-Dimensional Plasma in 

the Random-Phase Approximation 

Phys. Rev. Letters, 52, 515-517, 1974 

NOAH HERSHKOWITZ and THOMAS ROMES SER 

Observations of Ion-Acoustic Cylindrical Solitons 
Phys . Rev. Letters , 52, 58 I- 585 , 1974 

GEORG KNORR 

Stationaiy and Quasistationary Solutions of a Guiding- 
Center Plasma 

Plasma Phys. , 16 , 425-451, 1974 

JANG- YU HSU and DAVID MONTGOMERY 

A "D.C. Bernstein Mode" in a Magnetized Vlasov Plasma 
Phys. Letters A, 48 , 59-40, 1974 
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K. E. LOWTJGREW ... G. JOYCE et al. 

Properties of Plasma Waves Defined Dy the Dispersion 

u)^ 

Relation D(k, co) = 1 - ~ + == 0* 

IEEE Trans, on Plasma Science , PS-2j 95>*108^ 19/4 

DAVID MONTGOMERY, LEAF TURNER, and GLENN JOYCE 

Fokker-Planck Equation for a Plasma in a Magnetic Field 
Phys. Fluids , 11, 9^k-96o, 1974 

JANG- YU HSU, DAVID MONTGOMERY, and GLENN JOYCE 

Thermal Relaxation of a Two Dimensional Plasma in a 
dc Magnetic Field 
Part I : Theory 

J. Plasma Phys . , 12 , 21-26, 1974 

JANG- YU HSU, GLENN JOYCE, and DAVID MONTGOMERY 

Thermal Relaxation of a Two Dimensional Plasma in a 

dc Magnetic Field 

Part II: Numerical Simulation 

J. Plasma Phys . , 12 , 27-51, 1974 

NOAH HERSHKOWITZ, THOMAS ROMESSER, GEORG KNORR, and CHRISTOPH 

K. GOERTZ 

Ion- Ion Beam Instability in a Cylindrical Geometry 
Phys. Rev. Letters , 55, 754-757, 1974 

GEORG KNORR and CHRISTOPH GOERTZ 

Existence and Stability of Strong Potential Double 
Layers 

Astrophys. and Space Science , 1974 [in press] 

DAVID MONTGOMERY, GLENN JOYCE, and LEAF TURNER 

Magnetic Field Dependence of Plasma Relaxation Times 
Phys. Fluids [Accepted for Publication] 

OHIO ZONG CHENG 

Ordinary Electromagnetic Mode Instability 
U. of Iowa 7^-19 

Submitted for publication to J. Plasma Physics 

CHRISTOPH K. GOERTZ and GLENN JOYCE 

Numerical Simulation of the Plasma Double Layer 
U. of Iowa 7^-21 

Submitted for publication to Astrophys. and Space Science 
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GEORG KNORR 

Three-Dimensional Guiding-Center Plasmas 
U. of Iowa 74-25 

Submitted for publication to Fhys, Fluids 

MARK H. EMERY;, GLEM JOYCE, and J. LEON SHOHET 

Numerical Simulation of Lower Hybrid Resonance Heating 
of a Two-Dimensional Magnetized Plasma 
Submitted for publication to Proceedings , Topical 
Conference on RE Plasma Heating 

MARK H. EMERY and GLENN JOYCE 

Two-Dimensional Simulation of Lower Hybrid Resonance 
Heating 

U. of Iowa 74-29 

Submitted for publication to Plasma Physics 

J.-Y. HSU, G. JOYCE, D. MONTGOMERY, L. TURNER, and G. VAHALA 
Thermal Relaxation of a Plasma in a Uniform Magnetic 
Field 

U. of Iowa 74-51 

[Accepted for presentation to the International Conference 
on Plasma Theory in Kiev, U. S,S.R. , 28-51 October 1974] 

YEHUDA SALU 

A Model for Computer Simulation of QRS Complexes 
Submitted for publication to Circulation Research 


B. ASTRONOMY 


LARRY A. KELSEY and JOHN D. FIX 
Polarimetry of Pluto 
Ap- J. , 184 , 655-656, 1975 

LEIF E. ANDERSSON and JOHN D. FIX 

Pluto: New Photometry and A Determination of the Axis 

of Rotation 

Icarus , 279-285, 1973 

JOHN S. NEFF 

Observatory Report 
1 September I972 - - 1 October 1975 
Bull* A AS, 6, 65-66, 1974 
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JOHN S. NEFF 

A Method of Demonstrating the Nature of Light Pollution 
Mercury, January/February 1974, pp. 8-9 

JOHN M. RANKIN, D. B. CAMPBELL, and D. C. BACKER 

Individual Pulse Polarization Properties of Three 
Pulsars 

Ap. J- , 188 , 609-615, 1974 

JOHN D. FIX and DAVID R. ALEXANDER 

Solid Particles and Stellar Mass Loss 
Ap. J, , 188 , L91-L92, 1974 

J. S. NEFF, W. A. LANE, and J» D. FIX 

An Investigation of the Rotational Period of the Planet 
Pluto 

P-A.S.P. , 86, 225-230, 1974 

STEVEN R. SPANGLER, STANLEY D. SHAWHAN, and JOHN M. RANKIN 
Short Duration Radio Flares of UV Ceti Stars 
Ap. J. , 190 > LI29-LI3I, 1974 

GARY D. SCHMIDT 

He II X4686 Line Profile Vari tions in the Spectrum 
of the Wolf-Rayet Star HD 50896 
P. A. S.P. , 1974 [in press] 

JOHN M. RANKIN, R. R. PAYNE, and D, B. CAMPBELL 

The Crab Nebula Pulsar: Radio Frequency Spectral 

Variability 

Ap. J. Letters [in press] 

STEVEN R. SPANGLER, JOHN M, RANKIN, and STANLEY D. SHAWHAN 
Four Stokes Parameter Radio Frequency Polar imetry 
of a Flare from AD Leonis 
Ap. J. Letters [in press] 

D. C. BACKER, J. M. RANKIN, and D. B. CAMPBELL 

Pulsar Fluctuation Spectra and the Generalized 
Drifting- Subpulse Phenomenon II 
Submitted for publication to Ap. J. 

M- M. KOMESAROFF, J. M. RANKIN, and P. M. McCULLOCH 

The Vela Pulsar -- Change of Pulse Characteristics 
with Frequency 

Submitted for publication to Nature [Letter to the Editor] 
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WILLIAM A. LANE and GARY D. SCHMIDT 

Absolute Spectrophotojnetry of the August 4 and 5^ 1972 
Auroras 

U. of Iowa 75-35 
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8,0 Advanced Degrees Awarded in Space 
Physics at U. of Iowa 
1 September 1975 — 1 October 1974 


M. S. Degree 


John M, Benson (ffey 1974), "Characteristics of the NLRO l8.3 
Meter Faraholic Antenna at 400 MHz" 

Timothy J. Callahan (May 19/4): "The Design and Calibration of a 

Small, Mass-Energy Spectrometer for Satellite Applications" 

Henry Sha-lin Chen (July 19T4) : "Dynamic Source Structure of 

Type III Solar Radio Bursts at 26.4 MHz" 

Harold E. Xetterer, Jr, (May 19T4) : "Laboratory Determination of 

the Responses of a spherical Electrostatic Analyzer" 

Yung -Hung Sheu (December 1ST5): "Decametric Radio Astronomy 

.Source Position Measurements" 

Michelle F, Thomsen (May 19/4): "The Heliocentric Radial Cosmic 

Ray Gradient" 


Ph.D. Degree 


Paul Rodriguez (July 19/4): "Electrostatic and Electromagnetic 

Turbulence Associated with the Earth’s Bow Shock" 

Emmanuel T. Sarris (December 1973): "Effects of Interplanetary 

Shock Waves on Energetic Charged Particles" 


